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Formic acid has been found in the urine of normal adults by
several investigators.1 With the intention of studying its presence in
the urine of children, we examined fifty-six specimens from ten infants
and nine older children for a period, in most cases, of three days each.
The patients were suffering from various diseases (Tables 1 and 2).
The urine in all cases was negative to copper reduction tests.

The method of Autenrieth for the determination of formic acid in
the urine was used. Three hundred c.c., or less, of urine, was distilled
over a free flame, after the addition of 30 c.c. of 25 per cent, phosphoric
acid, until about 75 c.c remained in the flask, which was then filled to
the original volume by water from a separatory funnel. The distilla-
tion was continued until the distillate was no longer acid to litmus
(about 1,200 c.c. in our experiments). The distillate was then evapo-
rated to a small volume and treated with mercuric chlorid. Formic acid,
by virtue of its strong reducing power, converts mercuric chlorid to
mercurous chlorid, which is filtered on a Gooch crucible and weighed.
Each gram of mercurous chlorid obtained represents 0.0977 gm. formic
acid. Autenrieth found that the average twenty-four hour output of
formic acid by a normal adult is 0.28 gm. Another normal adult excreted
0.091 gm. in twenty-four hours. WTe used this method because of our

inability, for several months, to secure suitable apparatus for ether
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extraction of fluids. When, later, control experiments were made with
the Lind apparatus, our results indicated the presence of formic acid
in the urines analyzed by the former method. Dakin, Janney and
Wakeman, working with the ether extraction method, found the average
amount of formic acid in the urine of adults to be only 60 mg., with
variations from 29.9 to 118.6 mg.

Any method involving distillation with acids is open to objection
because formic acid may be derived from glucose and, perhaps, from
other substances. There is no doubt that during the distillation some

formic acid can arise from this source, as was shown by an increase

TABLE 3.—Formic Acid Determinations

Autenrieth Method, Ether Extraction Method,
Experiment Mg. for Each 10O Ce. Mg. for Each 100 C.c.
1. 3.27 3.40
2. 2.37 2.17
3. 3.62 3.96
4. 2.73 2.81
5. 4.93 3.93
6. 2.16 2.15

in the formic acid determinations of a specimen of urine from 21.7
to 106 mg. after the addition of 2 per cent, glucose. On the other
hand, such a formation of formic acid apparently need not always
occur, as is shown by the results obtained with parallel determinations
of formic acid by the acid distillation method of Autenrieth and the
ether extraction method (Table 3).

While the Autenrieth method is open to objections, the results
obtained by parallel determination with the ether extraction method
have been so close that we can safely conclude that the urine of children
does in all likelihood contain formic acid.
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